The medical registration of birth in Norway was established in 1967, but the registry based upon these registrations started towards the end of 1969.
The first report from the registry was published in 1970 (1) and the first international publication based on the registry data appeared in 1973 in Acta Peadiatrica Scandinavica (2) . I participated in establishing the registry. In 1975, I was invited as visiting scientist to National Institute of Child Health and Human Development (NICHD), National Institutes of Health in Bethesda, Maryland. The invitation was mainly based on the first publication mentioned above. While at NICHD a large seminar was held focusing on preterm birth (or prematurity as it was then labelled).
This meeting started a creative, international collaboration -first and foremost with the statistician Howard J Hoffman, but also others. This collaboration has been longlasting, and so far more then 30 papers, and numerous book-chapters, have been published.
We started out examining 7 years of data from the medical registration of birth (1967) (1968) (1969) (1970) (1971) (1972) (1973) . Our first objective was to examine the tendency to repeat adverse pregnancy outcomes in successive pregnancies (3). This was possible since mothers and children are identified by unique personal identification numbers in the medical birth registry. Previous many studies had shown for example associations between low birth weight and a previous history of low weight deliveries (4) (5) (6) (7) (8) (9) . However, these studies had mostly been done retrospectively, and the authors had to a limited extend been able to obtain information on gestational age and birth weight on previous births and thus they had been unable to take into account both gestational age and birth weight when studying the tendency to repeat low birth weight or preterm births.
However, we had available 464 067 births and we examined the 81 400 mothers who had their first and second singleton birth within the study period 1967-73 (3).
For 5002 (6.6%) of these mothers birth weight or gestational age were not known for either their first or second birth or for both. These mothers were thus excluded from the analyses, leaving for the analysis 76 398 mothers where birth weight and gestational age were known for both first and second birth.
Three different outcomes of their next pregnancies were studied; low birth weight (LBW) defined as a birth weighing 2500 grams or less, preterm delivery defined as a delivery before 37 completed weeks (16-36 weeks) and growth retardation, defined as births with weight being below the 10 th percentile for gestational age.
In the analysis 8 weight groups were established: 1000 grams or less, 1001-1500 grams and 500 gram groups until the upper group being 4500 grams or more. Likewise gestational age was also grouped in 8 groups; less than 28 weeks, 28-30 weeks, 31-33 weeks, 34-36 weeks, 37-38 weeks, 39-41 weeks, 42-44 weeks and 45 + weeks.
The study showed a strong tendency to repeat low birth weight (LBW), preterm birth or small for gestational age births (SGA) as shown in table 1 with data extracted from the publication. The table shows the relative prediction of LBW, preterm or SGA births among second births based on outcomes of first birth. It shows that the low birth weight (LBW) of the first birth is the most powerful predictor of LBW of the second birth, gestational age the best prediction of preterm second birth and growth retardation (SGA) of the second birth is more effectively predicted by growth retardation of the first birth. The study showed that as birth weight and gestational age of the first birth changed from the most favourable to the least favourable combination, the risk of low birth weight, preterm birth and small for gestational age of second birth increased 20-30 times.
In a subsequent study (10) based on the material (all 454 358 singleton births born in Norway 1967-73 it was shown that mothers tended to repeat all combinations of gestational ages and birth weights. Mothers seemed to somehow be programmed to have birth of a certain gestational age and birth weight. This study also demonstrated a cumulative risk for outcomes like preterm, post term, low weight and high weight births. For example, while the risk of the second birth being LBW is 4.1 times as high if the first birth was low compared to if the first birth was not LBW the risk increases to 8.1 times higher for the subsequent birth being LBW if both the mother's first births were LBW.
Later it was shown (11) that when the mother's next baby was rather similar in age and weight then the babies' mortality was lower compared to a baby who differed from the mother's previous birth in terms of gestational age and birth weight. For example, a baby who weighed 2500 grams and whose elder sibling also weighed 2500 grams or lower had a lower perinatal mortality than another baby with the same weight but where the elder sibling weighed 3500 grams or more.
In an extention of these studies (12) we used contour analysis illustrating the bivariate distribution of second births in terms of gestational age and birth weight. This study showed that the mortality is consistently lower where the mother's first birth was rather similar in terms of gestational age and birth weight.
In doing these analyses of perinatal mortality we became aware of the dramatic drop in mortality by parity when we examined within sibships (13) . The mortality of second births was less than half of the mortality of the first births within sibships of the two first births. Similar drop was observed for all parities.
In a paper we presented these findings and showed that when the same dataset was analysed crosssectionally instead of longitudinally the established Ushaped relationship between parity and perinatal mortality reappeared (13) . This was a stunning observation and we discussed what types of biases that might explain the longitudinal findings within sibships. But whatever biases, the same biases were behind the cross-sectional findings.
This analysis was criticized by many authors and some of them obviously thought we had claimed that the mortality dramatically fell by increasing parity. Our point, however when presenting the data was that whatever biases that lie behind our findings, the same biases are in the cross-sectional data analysis. But as Mantel correctly claimed in a letter to the editor we had somehow traded one artefact for another one (14) .
Later Skjaerven and coworkers extended the analysis and showed the weaknesses of doing analysis based on fixed sibship sizes due to the different continuation rates and perinatal mortality by outcome of previous births (15) (16) .
The sibling studies have recently been extended to generational studies. For example the mean offspring birth weight was related to mothers' and fathers' birth weight. As shown in figure 1 there is a strong association between a baby's birth weight and the mother's and father's own birth weight (17) . In order to estimate the recurrence risk of low birth weight and preterm birth across generations 11 092 pairs of mother -first born offspring were obtained through linkage of births in 1967-69 and their offspring in 1986-89 (18) . A low correlation coefficient of 0.086 was found for gestational age across generations whereas the correlation was 0.242 for birth weight. Thus, in contrast to birth weight, human variation in gestational age does not appear to be influenced by genetic factors to any large extent. Recently, a more comprehencive family study on birthweight and gestational age, estimating maternal and fetal effects, as well as shared sibling environmental effects using path analysis, was published (19) .
The strong birthweight relations between siblings, but also between a mother and her offspring, led to new standards for birth weight by gestational age using family data (20) .
One study (21) focused on whether a baby's survival is related to its mother's birth weight. They linked births during 1981-94 to data on all mothers born from 1967, thereby forming 105014 mother-offspring units. Mother's birth weight was strongly associated with the weight of her baby. Mortality among small babies was much higher where the mothers were born large. For example, babies weighing between 2500 and 3000 grams had a threefold higher perinatal mortality if their mothers' birth weight has been 4000 grams or higher compared to where the mother herself had been small at birth (between 2500 and 3000 grams).
The "repeater studies" have proved valuable in different perinatal epidemiological projects. For example the interval between pregnancies has been related to the risk of preeclampsia (22) . And the childbearing was studied among females with birth defects, as well as reproduction to males with birth defects, with focus on the risk of recurrence in their children (23) (24) . Also, the recurrence risk of birth defects was studied in 1 st to 2 nd pregnancies to a woman (21) . Also, it has been shown that the father has a contributing effect to preeclampsia (26) , and that preeclampsia recur between generations, both from mothers and fathers, as well as from unaffected sisters, to their offspring (27) .
The "repeater studies" have so far provided new insights, first based on studies of outcomes of successive pregnancies to the same mother, next recurrence to the next generation, both from the maternal and paternal side. Recently the medical birth registration data set has provided possibilities to examine the effects of changing partners from one pregnancy to the next one. Half siblings (maternal and paternal) is another valuable data source to explore. Also, soon 3 generational repeat studies will become available as the first births from late 1960'ies by now becomes grandfathers and grandmothers.
